J 



Europaisches Patentamt 

@ ^fjJJ European Patent Office @ Publication number: 0141 701 

Office europ§6n des brevets 



@ 



EUROPEAN PATENT APPLICATION 

Application number: 84401821.8 @ Int. CI.*: Q 01 R 11/24 

Date of filing: 14.09.84 



@ Priority: ie.09.83 us 532888 


@ Applicant: SANGAMO WESTON, INC., 180 Technology 
Drive, Norcross Georgia 30092 (US) 


@ Date Of publication of application: 15.05.85 
Bulletin 85/20 


@ Inventor: Becker, Dale F., 113 Coolvlaw Drive, Seneca 
South Carolina 29678 (US) 
Inventor: Venaas, Norman B., 108 Sunnyvlew Drive, 
Seneca South Carolina 29678 (US) 


@ Designated Contracting States: DE FR GB IT NL 


@ Representative : Charayron, Luclan et al, Schlumberger 
Limited Service Brevets c/o filers 12, place dss Etats 
Unl» B.P. 121, F-92124 Montrouge C6dex (FR) 



@ Meter removal Indicator. 

@ Electricity meter fraud Is detected by incorporating a undi- 
rectional cyclometer-type register into a meter. The register is 
actuated each time the meter and cover assembly (which is 
factory sealed) is removed from Its associated socket by an ac- 
tuating ann assembly which is in contact with the socket, in 
one embodimeTTttheactuating srm fncludes a rod which pro- 
trudes through an opening formed in the base of the meter and 
is biaserd into contact with the socket so that when the meter 
is removed from the socket the register is actuated. Alterna- 
tively, the actuating arm is connected to a sliding-type meter 
terminal which is actuated upon Insertion and/or removal of the 
meter base with respect to the socket. In a further arrange- 
ment, a switch Is provided in the base of the meter and Is ar- 
ranged to energize a solenoid to actuate the register whenever 
the meter is removed from Its socket. The register can Include 
^* one or more drums, with the drums each having a plurality of 
markings provided thereon, such as the digits 0-9, indicative of 
^ the position of the drum. Upon the removal of the meter from 
its socket the register is actuated causing different markings to 
^™ be displayed. The register drum is designed to rotate in only one 
direction and jams upon reaching a predetermined position so 
O that the markings originally displayed by the register cannot be 
brought back into view by a person who has fraudulently re- 
moved the meter from Its socket. 
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METER RH'PVMj INDICftTOR 
^ckqround of. the Invention 

Ihe invention relates to the field of tamper detecting devices 
for electricity, gas, or water meters or the like, and nore 
5 particularly to an arrangement for detecting reaoval of such a meter 
fron its socket and giving an indication thereof v^iich is relatively 
immune to being bypassed or subverted. 

Various techniques have been used to prevent and/or detect 
tampering with a meter that measures a billable quantity such as 
10 electricity, gas or water. These techniques generally take the form' 
of either special locks or seals for preventing removal of the 
metering apparatus from its associatea socket, or devices for 
visually indicating that the meter has been removed or replaced in 
its socket. 

15 Exemplary of this latter cateqory are various types of warning 

flags, lights or other visual indicators tAiidi are actuated upon the 
remaval or reinsertion of the meter from its socket. Such 
arrangements are shown, for exanple, in U.S. patents 4,386,313 and 
4,386,314. It is also known to optically encode a warning flag using 

20 a so-called "tar code" as shown in copending U.S. patent application 
Serial Ito. 489,895, filed ;^ril 29, 1983, entitled "Optically Encoded 
• lamperixag .Ind-irpitor for XJisplay Rpgister" and assigned to the ssse. • 
assignee as the present application. As disclosed by this 
applicaticn, the bar coding of a tamper indicating flag enables 

25 auto^^atic remote optical detection of the flag to be performed by the 
meter reader or inspector using a canmercially available laser 
scanner. 

However, the above arrangements suffer from the disadvantage of 
requiring fairly cccnplex actuating mechanisms vAiich, once their 
30 method of operation is knoivn, can be bypassed or subverted by 
relatively simple means. 
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It IS therefore a primary object of the present invention to 
provide a simple and economical arrangement for indicating if a 
metering apparatus "has been moved relative to its socket, and Whic3i 
is -highly iinmune to either p-hysical or electronic subversion. 

Summary of the Invention , 

Ihe present invention, in its brcadest aspect, comprises means 
for detecting mDvement of a measuring apparatus, ' such as an 
electricity, water or gas meter, relative to its socket, • the 
detecting means comprising a unidirectional register inountef to the 
measuring apparatus , ' with the register capable of displaying at least 
one of a plurality of markings and arrange3 to be longer operative 
upon displaying a predetermined one of the markings. Ihe detecting 
means further includes means for actuating the register having a first 
. portion connected to the register and a second portion engaging the 
socket, the actuating means being responsive to the movement of the 
measuring apparatus relative to the socket so as to cause the 
displayea register markings to change to thereby give an indication 
of such movement. 

Preferably, the' register is a cyclometer-type register or 
counter having one or more rotatable drums with visually perceptible 
markings placed thereon. The visually perceptible markings can be 
the digits 0-9, other alphanumeric characters, or oOaer visually 
perceptible mrkings, such as l»r code mrkings indicative of the 
particular position of the drum. Ihs mechanical register includes a 
~one-.-7ay ratcheting mec^i^m ±d Insure that Gie xegi^ter drm rotates 
in only a single directicn. 

In a first embodiment, the register is actuated by means of an 
arm having .one end engaging the one-v.-ay ratcheting mechanism, and the 
other end of the arm connected to a rod having one end directed 
through an opening provided in the l^se of the meter apparatus. Ihe 
arm is biased, such as by a spring, to cause the rod to normlly 
protrude a predetermined distance thrcjgh the opening in the tose. 
men the tese of the metering aiparatus.is placed in contact with the 
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socket,' the actuator arm and' rod are forced tcward the register 
causing the ratcheting inechanism to ha actuated and the register drum 
to be rotated to display a new narking. Ihis causes the register 
drum to -be noved or indexed to its next position and thus display a 
different narking than before and acts as an indication to the meter 
reader or inspector that the meter has been roved rela^ve to its 
base. 

ihe end of the rod which protru3es through the base is provided 
with an opening proximate the base into Which a pin can be inserted 
to prevent novenent of the rod ' to thus temporarily disable the 
actuating mechanism ' so that the meter can be tested prior to 
insertion at its intended location without actuating the register. 
The particular itarkings displayed by the one or more register drums 
are then recorded either nanually. or using, an optical scanner where 
bar coding is utilized. Upcn subsequent inspections of the meter, 
any change in the narkings displayed by the register drum will 
indicate that the meter has been tampered with. 

In a second embodiment, the register is actuated by means of an 
arm or rod having one end engaging the ratcheting mechanism and the 
other end connected to a nale-type terminal slidingly fitted into the 
base of the meter. VJhen the base of the meter is fitted to its 
associated socket the nale terminal engages a corresponding female- 
type receptacle provided cn the socket. Since a certain amount of 
friction is present between the female receptacle and the sliding 
male terminal, when the base of the meter is moved into contact with 
the socket the ^liaiTiq Irermi-nal will ^Iso nove slightly, tiius causing 
the arm to nove and actuate the ratchetinq mechanism of the register. ' 

In order to allow a utility to test the meter without actuating 
the register an opening is provided in the male terminal proximate 
the base of the meter into which a pin can be- inserted. When 
inserted, the pin prevents irovement of the sliding terminal and acts 
to disable the register actuating means. Before the meter is put 
into service the pin is removei and the meter is inserted into its 
socket . 
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In either of the above embodiments the actuating medhanism can 
be arranged to rotate the register drum when the base of the meter is 
either moved away fran or tcward the socket. Also, in either of the 
above embodiments the actuating mechanism can also "be arranged- to 
rotate the register drum halfway between markings upon the removal of 
the base fran the socket and to move the register drum fully to its 
nejct jjositicn upon reinsertion of the base to the socket. 

In a third embodiment of the invention, the register and one-way 
ratcheting mechanism are connected by means of an arm or rod or other 
such linking means attached to the movable armature of a solenoid. A 
normally open switch having a pair of contacts is disposed cn the 
tese of the meter facing the socket and is arranged' such that when 
the meter is inserted into the socket the switch contacts are 
closed. Ihe switch is in series with a source of power applied to 
the solenoid. When the contacts are closed the solenoid is energized 
and actuates the register drum to move it into its next position. 
Means, such as a insulating shim placed between the contacts of the 
switch, can be used to temporarily disable the operation of the 
solenoid driving mechanism. Alternatively, the solenoid can simply 
be energized by pcwer- derived from the socket so that the register is 
actuated vhenever the base is made to ccntact the socket. 

A chief advantage of the above-described arrangements is that 
they can be readily retrofitted caito existing types of meters and, 
except for the solenoid driven version of ' the invention, do not 
require outside .sources of j>ower- In addition, since the register 
arm rotates in -only -one "aixection and jams rur "beccsnes iTioperabTe at 
a predetermined position, an individual who removes- the meter from 
its socket will not be able to ' repeatedly actuate the register 
mechanism in an attempt to bring the register drum back around to its 
origirally displayed markings. Ihus, the present invention not only 
gives an indication that the meter has been iTOved relative to its 
socket, but also is relatively secure against attempts to defeat or 
subvert the tamper indicating, mechanism. Further anti -tampering 
features may include a protective enclpsure around the register and 
actuator, and a cover vAiich is sealed to the base of the. meter to 
enclose the meter and register. 
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Brief Description of the Drawing Fiq\:ire5 

These and other features and advantages of the present invention 
will tfi understood fran the follcwing detailed description of the 
preferred enibodiments, When taken in conjunction with the 
5 acconpanying drawing figures wherein: 

Figure 1 is an overall perspective view of one type of metering 
apparatus and associated socket with Which the present invention can 
be used; 

Figiire 2 is a partial side elevational view shewing the details 
10 of a first embodiment of the present invention; 

Figure 3 is a partial top view of the arrangement shewn in 
Figure 2 taken alcng line A-A; 

Figure 4 is a partial top view of a second enibodiment of the 
present invention; 

15 Figure 5 is a partial ■ top view of a third embodiment of the 

present inventicn; and 

Figure 6 shows a modified version of the arrangement of Figure 5. 

Detailed Descripticn of the Preferred Bribodiments 

20 Referring to Figure 1, there is shewn one type of metering 

apparatus with vAiich the present invention can be used. By way of 
example, the metering apparatus 1 shown in Fig. 1 is a watthour meter 
for measuring electrical power consumption. However/ it is 
understood that the principles of the present invention can -be 
■ 25 JutllxzE^ wiai -Other t^es of measuring apparatus, sutdi -as water • 
meters, gas meters, etc. that mount to a separate socket. 

Measuring apparatus 1 includes a base 3 to ^^aaich the metering 
compcnents, shewn generally at 5, are irounted. Base 3 includes one 
, or more terminals 7 wiidi are designed to engage cne or more 

30 conplementary receptacles 9 fomed on a socket 11 vSien the base is 
msved into engagement with the socket. A tanper indicating 
mechanism, shavn generally at 12, is mounted to metering apparatus 5 
or base 3. As will be described with respect to Figs. 2-5, the 
tamper indicating mechanism is designed to display a visual marking 
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or markings, with the tairper indicating mechanism arranged such that 
jiovenent of the meter base relative to the socket causes the 
displayed inarkings to be changed and in a- fashion Which makes it 
virtually impossible for an tmauthorized user to reset to its 
'originally displayed position. 

. Metering apparatus 1 further nay include a cover 13 mounted to 
the base and enclosing the metering apparatus. If desired, the 
cover. Which can be formed fran glass or a clear plastic, can be 
seal^ to the base by means of a U-shape3 band 15 v^ich is crinped 
^into place over flanges 17 and 19 formed, respectively, as part of 
the cover and base at their point of contact (see Fig. 2). This 
sealing tend serves to make it difficult for an unauthorized person 
to remove cover 13 frcri base 3 ax^ tiiereby gain access to metering 
mechanism 5 and the tamper indicating mechanism. Metering apparatus 
15 1 may also include a Icwer face plate 14, shown in outline in Fig. 1, 
which has an opening or windcw 16 for exposing the one or irore visual 
narkings displayed by the tairper indicating' mechanism, as discussed 
more fully below. 

Turning now to the first -embodiment of the invention, as shewn 
in Fig. 2 tanper indicating mechanism 12 comprises a cyclometer-type 
register 20 or counter having one or more drums 21 irounted coaxially 
along a canmcn axis 23 (see Fig. 3). Ea.ch drum has a plurality of 
markings 25, for example the numerals 0-9, alphanumeric characters, 
or other irarkings, such as bar code narkings, formed thereon. One 
■ti^pe of xeqister kSiicai can be utilized di a decade counter capable of 
counting from 0-9, 0-99, etc., depending cn the number of drums 21 
provided. Such registers are commercially -available from 
Veeder-Root, Inc. and include a ohe-v.'ay ratcheting mechanism which 
allows the register drums to rotate in only one direction. This is 
to prevant someone from attempting to reset a register drum back to a 
previous position simply by rotating the drum in a reverse direction 
fran that in which it is normally driven. Register 20 further 
includes means, such as a pin or detent 29, which engages a 
complementary finger 31 formed as- part pf the register drum. The pin 
and finger cooperate to render the register inoperable, (e.g. by 
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caasing "it to , jam) vAienever - the register reaches a certain 
predetermined position (e.g. upon displaying all "nines"). Tnis 
prevents an unauthorized user fran rotating a drum elII tiie way around 
in order to "bring a desired irarking tack into view in vdndow 16 in an 
5 ■ attempt to conceal tanpering with the meter. 

Ihe one-way ratcheting medhanism comprises a toothed wheel or 
gear 33 formed coaxially with one of the register drums 21. An arm 
35 has a detent 37 and a finger 39 formed on one end vAiich cooperate 
with gear 33 to cause gear 33 and drum 21 to rotate unidirectionally 
10 (in this case counterclockwise as seen in Fig. 2) whenever arm 35 is 
moved toward base 3. Detent 37 an3 finger 39 are slightly biased 
into contact with gear 33 by means of spring 41. If two or more 
register drums 21 are used they axe ganged together in conventional 
fashion. 

15 As shown in Figs. 2 and 3, one end of a rod 43 is connected to 

arm 35 of the one-way ratcheting mechanism. Ihe second end of rod 43 
protrudes through an opening 45 formed in the base of the meter. The 
amount of protrusion is selected so that the second end of the rod 
contacts the surface 47 of socket 11 directly when the base and 

20 socket are engaged. Alternatively, the seccmd end of the rod can be 
arranged to contact one of the terminal receptacles 9 disposed on the 
socket. 

By suitable arrangement of finger 39 and detent 37 the register 
drum can be caused to move to display the next set of markings in 

25 window IS either upon the insertion or removal of the meter base fran 
it.5 socTcet. Al-tematively, tjy cJrangincj the number of teetii -en gear 
33 the one-way ratcheting mechanism can be arranged to index the 
register drum only half way . between markings upon the occurrence of 
either a removal or its reinsertion of the meter base to its socket. 

30 With this arrangement, the next set of markings will be displayed in 
window 16 only upon one ccsnplete removal/reinsertion cycle having 
been conpleted. 

Openings 44 and 46, fomed respectively in the protruding 
portion of rod 43 and terminal 7 proximate base 3, are provided so 
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that a pin 48 may be inserted to prevent mavement of rod 43 and to 
thus temporarily disable actuation of the register. This' arrangement 
is useful, for example, vSien it is necessary to insert the meter into 
the soclcet for testing purposes without actuating the tamper 
indicating mechanism. 

Tamper indicating mecihanism 12 can be placed within an enclosure 
49 making it relatively difficult for an unauthorized user to tamper 
with any of the internal workings of the mechanism. In addition, it 
will be appreciated that someone vAio does atten^^t to tamper with the 
register will be unable to rotate the register drums in a reverse 
direction (since the one-way ratcheting mechanism prevents such 
movement) and will also be unable to rotate the ' register drums 
through one full turn in order to display the original markings vmich 
was displayed before any tampering had occurred. ihus, short of 
15 conpletely removing tatnper indicating mechanism 12 (v^ich by itself 
wauld also be an indication of .tampering) any renoval or reinsertion 
of the base of the metering apparatus with respect to the socket will 
cause an irreversible change in' the markings 25 displayed in window 
16. Also, if barncoding is used in ccxijuncticn with other narkings, 
20 or in place thereof, the position of the register drums can- be 
automatically and remotely detected using a canmercially available 
laser scanner such as that manufactured by Symbol Itechnologies, Inc., 
HauRpauge, N.Y. As will be recognized, such a scanner can be arranged 
to emit a warning signal to its operator if the bar code markings 
25 scanned through windcw 16 are not those previously ^recorded. 

"Tltl. 4 ^a-?s -an -alternative embodiment of the invention which 
utilizes many of the same conponents as described above wiai respect 
to Figs, 2 and 3 but which uses a slightly different arrangement for 
actuating the register. 

Rather than extending the second end of the actuating rod 
through an opening in the base of the meter apparatus as shown in 
Figs. 2 and 3, arm 35 is attached to one end of a iiale terminal 51 
vA-iich is slidinqly received -in .a slot provided therefor in base 3. 
H-ie sliding terminal is thus constrained to mDve in a direction 
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qeneraliy perpendicular to the plane of the base. Ann 35 is connected 
to the sliflinq terminal by a suitable connecting means, sudh as a pin 
53 v^ich is fitted through an opening formed in the arm and in the 
end of ;the sliding termiral closest to the register. . 
5 • It will be appreciated that When niale terminal 51 is noved into 

contact with the jaws of a canpleinentary female receptacle 9 mounted 
cn socket 11, the friction therebetween will cause the sliding 
terminal to be urged in a direction generally toward the register 
causing arm 35 to actuate the one-way ratcheting mechanism and- the 

10 register. ' 

As in the previously described embodiment, the one-way. 
ratcheting mechanism can also be arranged to actuate the register 
drum when the sliding terminal is moved in a direction away frctn the 
register, such as vflien the base is moved out of engagement with the 

15 socket. Also, the one-way ratcheting mechanism can- be arranged to 
index the register drum half-way between narkings upon removal of the 
meter base fran the socket and then upon reinsertion of the base to 
the socket, to thereby move the next markings on the drum into view 
in window 16 only upon one conplete removal and reinsertion having 

20 occurred. An opening 55 is also provided in male terminal 51 
proximate base 3 into which a pin 57 may be inserted to temporarily 
disable the actuation of the register. Opening 55 in male terminal 
51 is positioned at a point which is generally even with the surface 
> of i±ie Isase hdien mai^ fprminal 51 is ^tended to its fullest extent 

25 in a direction away from the register. 

Fig. 5 shows another embodiment utilizing the principles of the 
present invention. As in Figs. 2-4 a register 20 having a one-way 
ratcheting mechanism is mounted within an enclosure 49 attached to 
the tase of a meter. An actuator arm 35 has one end connected to the 

30 one-way ratcheting mechanism and its other end connected to a device 
59 for electrically driving the ratcheting mechanism of the register, 
such as a solenoid having a movable armature 61. As shewn in Fig. 5, 
the base of the meter includes a nomally-open switch 63 having a 
pair of contacts 65, 67 positioned such that the contacts are 
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normally open vflien the base of the meter is not engaging its socket, 
iiut vAiich are closed when base 3 engages the surface 47 of socket 
XL As shown in Pig. 5, switcih €3 and solenoid 59 are connected 
electrically in series with a source of power, vAiich in an electricity 
meter can sinply be the pcwer being applied frcm socket receptacles 9 
to -the two or nore terminals 7 i^ich are normlly present on the base 
of the meter. 

When tose 3 of the meter is not engaging socket 11 switch 
ccntacts 65, 67 remain open and no power is applied to solenoid 59. 
ffcwever, vAien the base of the meter engages with the socket, the 
switch contacts 65,' 67 are closed > and power is applied to the 
solenoid, forcing armature 61 and arm 35 toward the register. Ihis 
actuates the ratcheting mechanism and causes register drum 21 to 
rotate and display a new set of narkings in window 16. 

^ shown in Fig. 5, a shim 69, made frcra a thin piece of 
insulative itaterial, can be inserted between the nonrally-open 
contacts 65, 67 of switch 63 to prevent their closure when base 3 of 
the meter engages with socket 11. lYiis prevents solenoid 59 frcm 
receiving pcwer and the register frcm being actuated, and thus 
20 enables the meter to be tested prior to placing it into operation 
without actuating the tamper indicating mechanism 12. 

If desired, the embodiment shewn in Fig. 5 can be simplified as 
shewn in Fig. 6 by sinply eliminating the switdi and having solenoid 
59 wired directly in series with the source of power, where the 
25 saaxcs of pcwer ultuiately is provided throa^ socket 11. Thus, ^en - 
the base of the meter is completely removed frcm engagement with the 
socket no paver flows through the solenoid; however ;*en the base 
engages the socket the solenoid is energized and drives the ratcheting 
mechanism to actuate register drum 21 to display a new set of markings 
in window 16. Ihrcugh the choice of an appropriate 'type of solenoid, 
the ratcheting mechanism can be actuated either upon the removal of 
the meter base fran the socket or its engagement with the socket? e.g 
either upcn the loss of energizing pcwer or its reapplication. 
Further, it is apparent that if the Fig. 5 embodiment is used, the 
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solenoid "need not be energized tfy pcM-er supplied via the socket but 
rather may be internally powered, such as through a battery or 
charging r^f'i^'^r {not shown) vihidi .is mounted to the meter base. , 
Ctoviously, other types of switches such as a plunger or "push button" 
5 type switch mounted to the base can be used in place of the sinple 
leaf contact type of switch shown in Figs. 5 and 6. Such a plunger 
type switch can be used in either a normally open or a normally 
closed configuration with suitable changes in the pcwer supply 
arrangement for the solenoid. 
10 While the foregoing invention has been described in considerable 

detail, it is understood that various modifications and changes will 
be apparent to one skilled in the art. Accordingly, the foregoing 
description is intended to 'be illustrative, but not limitative, of 
the invention as is described in the following claims. 

15 
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1. In ^paratus for measuring a quantity, the measuring ^paratus 
beir^ raiovably mounted to a socket, 

means for detecting movement of the measurii^ ^paratus relati-ve 
to the socket, characterized ty: 

a unidirectional register mounted to the measuring apparatus, 
the register enable of displaying at least one of a plurality of 
markings and arranged to, be no longer operative tpon di^laying a 
predetermined one of the markings; and 

means for actuating the register having a first porticm 
connected to the register and a second portion engaging the socket, 
the actuatirg means being re^nsive to movement of the measuring 
^"paratus relative to the socket so as to cause the di^layed 
^ register roarkirgs to change to thereby give an indication of such 
movement. 

2. Ihe apparatus of Claim 1 characterized in that the register is a 
counter and the counter has a maximum reading beyond v4iich it is no 
lor^er operative, and characterized in that the actuating means is 
re^nsive to movement of the measuring ^jparatus relative to the 
socket to cause the counter to increase its count to thereby give an 
indication of such movement. 

25 3. The apparatus of Claim 1 or 2 characterized in that each 
register has at least one rotatable drum havirq a plurality of 
visually perceptible markings formed thereon. 

4. !lhe ^jparatus of Claim 1, 2 or 3 further characterized by means 
30 for temporarily disabling the register actuating means whereby the 

measuring apparatus can be moved relative to the socket without 
causing the di^layed register markings to change. 

5. Die apparatus of Claim 1, 2, 3 or 4 characterized in that the 
35 register comprises a mechanical cyclometer register and includes a 

one-way ratcheting mechanism, and the actuating means coirprises an 
arm having a first end engaging the one-way ratcheting mechanism for 
driving the register and a second end connected to a sliding 
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teminal formed as part of the measuring apparatus, the sliding 
terminal erg^ing a fixed terminal mounted on the socket when the 
measuring ^)paratus is mounted to the socket. 

5 6. Ihe apparatus of Claim 5 further characterized by means for 
tetiporarily disabling the register actuating means conprising a pin 
reitcvably engageable with an opening formed in the sliding terminal 
whereby the sliding terminal is prevented from moving relative to 
the measuring ^paratus when the pin is in the terminal c^>ening. 

10 

7. The apparatus of Claim 1, 2, 3 or 4 characterized in that the 
register conprises a mechanical cyclometer register and includes a 
one-way ratcheting mechanism, and the actuating means conprises an 
arm engagirg the one-way ratcheting mechanism and a rod having a 
15' first end connected to the arm for driving the register and a second 
end extendirg beyond the measuring ^paratus, the second end of the 
rod normally being biased into contact with the socket when the 
measurir^ ^paratus is mounted to the socket. 

20 8. The ^paratus of Claim 7 further characterized by means for 
tenporarily disabling the register actuating means conprising a pin 
ronovably engageable with an opening formed in he second end of the 
rod whereby the rod is prevented from moving relative to the 
measuring apparatus when the pin is in tlie rod opening. 

25 

9. The ^paratus of Claim 1, 2, 3 or 4 characterized in that the 
actuatii^ lafgns ccxiprises a switch mounted on the measuring 
^paratus and having contacts re^sonsive to the engagement of the 
measuring ^paratus with the socket, and means responsive to the 

30 movement of the switch contacts for electrically drivirg the 

register so as to cause the displayed register markings to change. 

10. The ^paratus of Claim 1, 2, 3 or 4 characterized in that the 
actuating means conprises means, rsnovably connected to a source of 

35 electrical povper through the socket and responsive to the engagement 
of the measuring ^paratus with the socket, for electrically driving 
the register so as to cause the di^layed register markings to 
change. 
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11. Hie ^^Jaratus of aaim 9 or 10 ch^acterized in that the 
register caiprises a mechanical cyclometer register and includes' a 
one-way ratcheting mechanism, and the driving means is a solenoid 
hawirg its armature connected to the one-way ratcheting mechanism. 

12. The apparatus of any of Claims 1 to 11 characterized in that the 
measuring apparatus is mounted to a base and is enclosed by a cover. 

13. Die apparatus of Claim 12 characterized in that the actuating 
means is connected to a sliding terminal formed as part of the base 
of the measuring apparatus, the sliding terminal engaging a fixed 
terminal mounted on the socket when the measuring apparatus is 
mounted to the socket. 



15 



14. Hie apparatus of Claim 13 further characterized by means for 
temporarily disabling the register conprising a pin removably 
er^ageable with an opening formed in the sliding terminal proximate 
the base of the measuring apparatus, whereby the sliding terminal is 
prevented from moving relative to the base when the pin is in the 

20 terminal opening. 

15. The apparatus of aaim 12 characterized in that the base^of the 
measuring apparatus includes an opening and a rod extending through 
the opening beyond the base, a first end of the rod connected to the 

25 arm and a second end of the rod being biased into contact with the 
socket when the measuring apparatus is jnounted £o the socket. 

16. tte ^paratus of claim 15 further characterized by means for 
temporarily disabling the register coirprisir^ a pin removably 
engageable with an opening formed in the second end of the rod 
proximate the base of the measuring apparatus, whereby the rod is 
prevented frcanlnovlng relative to the base when the pin is in the 
rod qpenirg. 
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17. The apparatus of CLaim 12 characterized by a switch mounted on 
the base and having contacts re^nsive to the engagement of the 
base with the socket; and 

means, re^onsive to the movement of the switch contacts caused 
by novement of the measuring ^jparatus relative to the socket, for 
electrically driving the register drum to cause the markings 
displayed by the register drum to change. 
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